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Specification 

1. Title of the Invention 

Air battery 

2. What is Claimed is 

1. A coin type air battery sealing power 
generation elements such as a negative electrode, 
an air electrode, an electrolyte, and others by a 
battery case, a sealing plate for sealing the 
opening of said case, and a gasket installed between 
said case and said sealing plate, wherein a case that 
an air intake with a diameter equivalent to or less 
than the case sheet thickness is bored by radiating 
a laser beam is used; 

2. An air battery according to Claim 1, wherein 
said air intake is bored after battery assembly. 

3. Detailed Description of the Invention 

Industrial Field of Application 

The present invention relates to a button type 
or coin type air battery having an air intake (air 
hole) . 

Prior Art 

Using an example of a button type air battery, 
the typical structure thereof is shown in Fig. 3. 
Numeral 1 shown in the drawing indicates a bottomed 
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cylindrical battery case having one or a plurality 
of air holes 2. Numeral 3 indicates an air 
diffusion paper arranged in the inner bottom of the 
battery case 1, 4 an air electrode arranged on the 
air diffusion paper 3, and 5 a separator arranged 
on the air electrode 4. Numeral 6 indicates a 
negative electrode bonding agent arranged on the 
separator 5, which impregnates an alkali 
electrolyte. Numeral 7 indicates a resin gasket 
having an L-shaped cross section and 8 indicates a 
sealing plate for blocking the opening of the case 
1 via the gasket 7. 

The aforementioned air hole 2 is punched by the 
pressing process for conventional cases, so that it 
is difficult to bore an air hole with a diameter 
smaller than the case sheet thickness and in 
consideration of mass production, it is necessary 
to bore an air hole with a very large diameter such 
as 1.5 or 3 times of the case sheet thickness. 

^Therefore, a conventional air battery has a trouble 
that an unnecessarily large amount of air enters the 
battery, and the entered air reacts on the negative 
electrode, and the electric capacity when the 

! battery is not in use is greatly degraded. 

Furthermore, a battery is assembled using a 
case that a conventional air hole is bored as a part. 
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Therefore, there is a trouble that after a battery 
is assembled or during aging of a battery, air enters 
\ the battery and reacts on the negative electrode and 
the capacity is degraded before shipment. 

Furthermore, as mentioned above, an air hole 
is conventionally punched by the pressing process 
for cases and the diameter thereof is about 1.5 to 
3 times of the case sheet thickness, so that there 
is a trouble that the punch for punching is narrow 
and easily broken or worn out and it results in 
reduction in the case quality. 

Problems that the Invention is to Solve **".~&a,%~*~ 



As mentioned above/ the diameter of a \^ ^ ^ 

conventional air hole is 1 . 5 to 3 times .of the case -c, 
sheet thickness and it is excessively large from the 
viewpoint of capacity degradation when the battery s 
is not in use. Furthermore, a case having an air 
hole is used as a part, so that the capacity is 
degraded during aging after assembly. On the other 
hand, since an air hole is punched by the pressing 
process for cases, the lift time of the punching die 
and the pressing speed will not be increased and it 
results in reduction in the case quality and 
increase in the case cost. 

An object of the present invention is to solve 
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such problems and to provide a button type or coin 
type air battery in which the capacity degradation 
when the battery is not in use is small, and the 
capacity is not degraded during aging after assembly 
of the battery, and an inexpensive high-quality case 
is used . 

Means of Solving the Problems 

From the viewpoint of capacity degradation when 
the battery is not in use, it is necessary to make 
the air hole diameter smaller and on the other hand, 
from the viewpoint of case pressing properties, it 
is necessary to make the air hole diameter larger. 
Furthermore, to eliminate capacity degradation 
during aging of the battery, it is necessary to use 
a case having no air hole as a part. Therefore, the 
inventors consider to abolish use of a case whose 
air hole is bored by the pressing process and to bore 

f an air hole with a small diameter in a case in 
non-contact and by radiating a laser beam, which is 
limited as much as possible, onto a predetermined 
location of a case or the bottom of a battery, an 

/ air hole is bored. 

Operation of the Invention 

When a C0 2 laser beam or a YAG laser beam is 
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limited sufficiently small via .the optical system, 
and the energy density is increased, and then the 
beam is radiated onto a metallic case, the case is 
heated and melted extremely locally and evaporated 
and a very small through hole can be made. 

Embodiments 

The present invention is executed using PR44 
(a button type air battery with a diameter of 11.6 
mm and a height of 5.4 mm). The contents thereof 
will be explained hereunder. 

A battery is manufactured by using a YAG laser 

device of the 50-watt class having the constitution 

k roughly shown in Fig. 1 and boring two through holes 
■ \ - — ^ . 00397" 

* (air holes) with a diameter of 0.1 mm by radiating 

*v ( a laser beam limited by a focusing lens 1 onto a part 

> ^ of the bottom of a bottomed cylindrical case 1 having 

u 

)>^* no air hole prepared by the pressing process using 

a stainless steel sheet 0.2 mm in thickness from the 
outside thereof. Compared a battery using a case 
having two air holes with a diameter of 0.3 mm bored 
by the conventional pressing process with a battery 
using a case according to the present invention, in 
the battery of the present invention, the capacity 
degradation when the battery is not in use is 
improved by 4%. 
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In the inner bottom of the case 1 shown in Fig. 
2, a ring-shaped dent 9 is formed, and a battery is 
manufactured using this case, and a laser beam is 
radiated onto the dent 9 of the battery case from 
the outside of the case after aging, and an air hole 
is bored. By doing this, no air hole is formed 
during aging after assembly of the battery, so that 
the capacity degradation is reduced to almost zero. 

On the other hand, by executing the present 
invention, the case boring process by the pressing 
process can be abolished, so that the life time of 
the pressing die can be improved and the pressing 
speed can also be improved. With respect to the 
pressing speed, compared with the conventional 
method of boring a hole by the pressing process, in 
the present invention for boring a hole by a laser 
beam, the pressing speed is improved by about 30% 
and hence the cost of a case is reduced. 

According to the present invention, the size, 

location, and number of air holes can be easily 

changed and in the case of a case having a sheet 
.0078-7" 

thickness of 0.2 mm, a very small air hole such as 
a diameter of/^0.08 mrnNcan be bored. 



Effects of the Invention 

As mentioned above, by boring an air hole with 
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a smaller diameter than the sheet thickness in the 
case bottom of a battery using a laser beam, the 
capacity degradation during aging and the capacity 
degradation when the battery is not in use after 
shipment can be reduced. Furthermore, the air hole 
quality can be improved, and the case cost can be 
reduced, and as a result, the battery cost can also 
be reduced. 

4. Brief Description of the Drawings 

Fig. 1 is a schematic view showing the outline 
of execution of the present invention, and Fig. 2 
is a half cross sectional view showing an example 
of a case that the present invention is executed, 
and Fig. 3 is a half cross sectional view showing 
the structure of a button type air battery. 

1 Battery case 

2 Air hole 

3 Air diffusion paper 

4 Air electrode 

5 Separator 

6 Negative electrode bonding agent 

7 Gasket 

8 Sealing plate 

9 Dent 
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(54)AIR BATTERY 
(57) Abstract 

PURPOSE: To lessen the degrading of battery capacity 
during aging as well as the period of no use altar 
shipment by piercing an air hole whose diameter is smal 
as compared with the thickness of the bottom plane of a 
battery case by using a laser beam. 

CONSTITUTION: A circular recessed part 9 is formed in 
the bottom plane of a case 1 and a battery is prepared 
by using the case and after aging, laser beam is 
radiated to the recessed pert 9 of the case of the 
battery from the outside of the case to form an air 
hole. In this case, the diameter of the hole 9 is made 
smaller than the thickness of the bottom plane of the 
case 1 of the battery. Consequently, after assembly of 
the battery, capacity degrading during aging becomes 
almost zero since an air hole is not formed in aging 
process and the process for making a hole in the case 
pressing process is abolished, so that the life time of 
a pressing die is extended and pressing speed is 
increased. 
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